The agonist paradox: agonists and antagonists of acetylcholine receptors and opioid receptors.
In contrast to antagonists, agonists tend to induce considerable conformational changes in their receptors, resulting in opening of ion channels, either directly or via secondary messengers. These conformational transformations require great energy expenses. However, the experimentally determined free energies of complexation between agonists and receptors are often relatively smaller than those for the corresponding antagonists. To rationalize this so-called 'agonist paradox', which has not been clarified in the literature, we have developed an alternative model. Our model may help to discriminate between agonists and antagonists of the acetylcholine (ACh) and mu-opioid receptors. For this purpose, a series of ligands (1-18) have been analyzed both in structural terms and with respect to complexation geometry within the anionic binding sites of these two receptor types.